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CLAIM AMENDMENTS 

Please amend the claims ( str i kothrough indicating deletion and underline indicating 
insertion) as follows: 

1 . (Cancelled) 

2. (Currently amended) The multi-phase system of claim 4-42, wherein the 
multi-phase system comprises an odd number of said samplers. 

3. (Cancelled) 

4. (Currently amended) The multi-phase system of claim 342, further 
comprising: 

pha s&-- sM t-i rK3 -circuitry configured to shift one or more of the phases - ,~tfr e-- pfoas e 
sh i ft4^ -- G i f€o i fry -- s t ^f - t 4 ng - o^ -- of -f riore -- Gf -- t - he - pl : iases in accordance with the respective 
phase error determinations. 

5. - 8. (Cancelled) 

9. (Currently amended) The multi-phase system of claim -7-4, wherein the 
phase error determinations that correspond to phase errors of the multi-phase system of 
the transmitter are fed back to the multi-phase system of the transmitter to enable 
phase shifting circuitry of the multi-phase system of the transmitter to shift one or more 
of the phases of the multi-phase system of the transmitter in accordance with the 
respective phase error determinations of the multi-phase system of the transmitter. 

10. -11. (Cancelled) 

1 2. (Currently Amended) The appafatus svstem of claim 4043, wherein the first, 
second and third phase error indications are used by said the phase shifting circuitry 
configured to shift at least one of the first, second, or third phases to phase-lock the 
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multi-phase clock signal generator, and wherein said tho phase s hifting circuitry 
configured to shift at least one of the first, second or third phases shifts the first, second 
and third phases in accordance with the first, second and third phase error indications, 
respectively. 

1 3. (Currently Amended) The appafat - us svstem of claim 4-043, wherein saidthe 
■ phase-sh i ft i ng ' circuitry configured to shift at least one of the first, second, or third 
phases includes first, second and third charge pumps that perform modulo binning of 
the first, second and third phase error indications, respectively, to obtain first, second 
and third phase shifting values, and wherein the-phase-shiftinq said circuitry configured 
to shift at least one of the first, second, or third phases shifts the first, second and third 
phases in accordance with the obtained first, second and third phase shift values, 
respectively. 

1 4. (Currently Amended) The appafat - us svstem of claim 4-043, wherein the 
phase error determination circuitry comprises logic that is configured based on an 
Alexander Phase Determination Truth Table algorithm. 

1 5. (Currently Amended) The appapatus svstem of claim 1 3, wherein said the 
phase shifting logic circuitry configured to shift at least one of the first, second, or third 
phases further includes at least first and second phase shifters configured to operate on 
the first and second clock signals, respectively, the first and second phase shifters 
receiving outputs from the first and second charge pumps, respectively, the first and 
second phase shifters shifting the first and second phases, respectively, in accordance 
with the outputs received from the first and second charge pumps, respectively. 

1 6. (Currently Amended) The apparatus systern of claim 1 5, wherein the 
apparatus is incorporated into a receiver, and wherein the phase shift adjustments 
cause the first and second clock signals to arrive at the first and second sampling 
devices, respectively, at particular points in time to thereby cause the first and second 
sampling devices to sample the first data signal at correct points in time, the first data 
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signal corresponding to a signal transmitted by a transmitter. 

1 7. (Currently Amended) The apparatus- system of claim 1 5, wherein the 
apparatus is part of comprised by a receiver, and wherein the phase shift adjustments 
cause the first and second clock signals to arrive at the first and second sampling 
devices, respectively, at particular points in time to cause the first and second sampling 
logic to optimally sample the first data signal, the first data signal corresponding to a 
signal transmitted by a transmitter, the transmitter being a multi-phase system 
comprising a multi-phase clock generator that generates at least third, fourth, fifth, sixth 
and seventh clock signals having third, fourth, fifth, sixth and seventh phases, 
respectively, the third, fourth, fifth, sixth and seventh phases being different from each 
other, and wherein the phase error determination legie circuitry is also configured to 
determine one or more phase error indications associated with events occurring in the 
transmitter, and wherein the phase error indications determined to be associated with 
events occurring in the transmitter are transmitted by the receiver to the transmitter to 
enable the transmitter to adjust the third, fourth, fifth, sixth and seventh phases to 
eliminate phase errors in the third, fourth, fifth, sixth and seventh clock signals. 

1 8. (Currently Amended) The apparatus- system of claim 1 5, wherein the 
apparatus is part of comprised by a transceiver, the transceiver comprising a local 
receiver and a local transmitter, and wherein the phase shift adjustments cause the first 
and second clock signals to arrive at the first and second sampling devices, 
respectively, at particular points to cause the first and second sampling logic to 
optimally sample the first data signal, and wherein the first data signal corresponds to a 
signal transmitted by a remote transmitter, the remote transmitter being a multi-phase 
system comprising a multi-phase clock generator that generates at least third, fourth, 
fifth, sixth and seventh clock signals having third, fourth, fifth, sixth and seventh phases, 
respectively, the third, fourth, fifth, sixth and seventh phases being different from each 
other, and wherein the phase error determination legie circuitry is also configured to 
determine one or more phase error indications associated with events occurring in the 
remote transmitter, and wherein the phase error indications determined to be 
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associated with events occurring in the remote transmitter are transmitted by the 
receiver to the remote transmitter to enable the remote transmitter to adjust the third, 
fourth, fifth, sixth and seventh phases to eliminate phase errors in the third, fourth, fifth, 
sixth and seventh clock signals, respectively. 

1 9. (Currently Amended) An apparatus for sampling signals in a first multi- 
phase system, the first multi-phase system comprising a multi-phase clock signal 
generator that generates m clock phases for m clock signals , each clock phase being 
different, the apparatus comprising: 

n sampling devices, m and n being integers that are relatively prime, wherein n 
corresponds to a number of clock phases of a second multi-phase system and is equal 
to or greater than 3, each of the sampling devices sampling a first data signal when one 
of the m clock signals is received by the sampling device and outputting an output 
signal; 

phase error determination circuitry, the phase error determination circuitry being 
configured to determine a phase error indication associated with each output of the n 
sampling devices; 

m + n modulo binning devices, and wherein m of the modulo binning devices 
perform binning of the phase error indications associated with the outputs of the mn 
sampling devices to obtain phase error adjustment values for the m clock phases, and 
wherein n of the modulo binning devices perform modulo binning of the phase error 
indications associated with the outputs of the n sampling devices to obtain phase error 
adjustment values for the n clock phases; and 

phase shifting circuitry of the first multi-phase system configured to shift the m 
clock phases in accordance with the phase error adjustment values obtained for the m 
clock phases. 

20. (Original) The apparatus of claim 1 9, wherein the first multi-phase system is a 
receiver and wherein the second multi-phase system is a transmitter, and wherein m is 
an odd number that is equal to or greater than 3. 
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21 . (Original) The apparatus of claim 1 9, wherein the first multi-phase system is a 
receiver that includes routing logic configured to cause the phase error adjustment 
values obtained for the n clock phases to be sent to said second multi-phase system, 
the second multi-phase system corresponding to a remote transmitter, and wherein the 
first data signal sampled by said n sampling devices corresponds to a signal transmitted 
by the remote transmitter. 

22. (Original) The apparatus of claim 1 9, wherein the first multi-phase system is a 
transceiver, the transceiver comprising a local receiver and a local transmitter, the 
second multi-phase system corresponding to said local transmitter, the transceiver 
including routing logic configured to cause the phase error adjustment values obtained 
for the n clock phases to be sent to said second multi-phase system, and wherein the 
first data signal sampled by said n sampling devices corresponds to a signal transmitted 
by the local transmitter. 

23. (Currently Amended)) An apparatus for controlling sampling operations in a 
first multi-phase system and in a second multi-phase system, the first multi-phase 
system comprising a first multi-phase clock signal generator that generates m clock 
signals of m different phases, the second multi-phase system comprising a second 
multi-phase clock signal generator that generates n clock signals of n different phases, 
m and n being integers that are relatively prime, the apparatus comprising: 

n sampling devices of the first multi-phase system, each of the sampling devices 
sampling a data signal of the second multi-phase system when one of the m clock 
fihas esiqnals is received by the sampling device and outputting an output signal, and 
wherein n is equal to or greater than 3; 

phase error determination circuitry of the first multi-phase system, the phase 
error determination circuitry being configured to determine a phase error indication 
associated with each output of the sampling devices; 

m + n modulo binning devices, wherein m of the modulo binning devices perform 
binning of the phase error indications associated with the outputs of the mn sampling 
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devices to obtain phase error adjustment values for the m clock phases, and wherein n 
of the modulo binning devices perform modulo binning of the phase error indications 
associated with the outputs of the n sampling devices to obtain phase error adjustment 
values for the n clock phases; and 

phase shifting circuitry of the first multi-phase system configured to shift the m 
clock phases in accordance with the phase error adjustment values obtained for the m 
clock phases; and 

phase shifting circuitry of the second multi-phase system configured to shift the n 
clock phases in accordance with the phase error adjustment values obtained for the n 
clock phases. 

24. (Original) The apparatus of claim 23, wherein the first multi-phase system is a 
local receiver and the second multi-phase system is a remote transmitter, the apparatus 
being included in the first multi-phase system, and wherein the apparatus further 
comprises routing logic configured to cause the phase error adjustment values obtained 
for the n clock phases to be sent to said second multi-phase system. 

25. (Currently Amended) The apparatus of claim 23, wherein the first multi- 
phase system is a transceiver comprising a local receiver and a local transmitter, the 
second multi-phase system corresponding to the local transmitter, the transceiver 
including routing logic configured to cause the phase error adjustment values obtained 
for the n clock phases to be sent to said local transmitter to be used by the phase 
shifting l^ate circuitry of the local transmitter to shift the n clock phases in accordance 
with the phase error adjustment values obtained for the n clock phases. 

26. (Currently Amended) The apparatus of claim 23, wherein the phase error 
determination teoie circuitrv comprises logic that determines phase errors based on an 
Alexander Phase Determination Truth Table algorithm. 

27. (Original) The apparatus of claim 23, wherein the modulo binning of the 
phase error indications is performed by delivering the phase error indications to 
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respective charge pumps of the modulo binning devices in a round robin fashion. 
28. - 30. (Cancelled) 

31 . (Currently Amended) The method of claim 3044, wherein the step of 
shifting the first and second phases includes utilizing at least first and second charge 
pumps to perform modulo binning of the first and second phase error indications, 
respectively, to obtain first and second phase shifting values and shifting the first and 
second phases in accordance with the obtained first and second phase shift values, 
respectively. 

32. (Currently Amended) The method of claim 21144, wherein the phase errors 
are determined based on an Alexander Phase Determination Truth Table algorithm. 

33. (Original) A method for sampling signals in a first multi-phase system, the first 
multi-phase system comprising a multi-phase clock signal generator that generates m 
clock phases, each clock phase being different, the method comprising the steps of: 

sampling a first data signal with n sampling devices, wherein n corresponds to a 
number of clock phases of a second multi-phase system and wherein m and n are 
integers that are relatively prime and n is equal to or greater than 3, each sampling 
device sampling the first data signal when one of the m clock signals is received by the 
respective sampling device and outputting an output signal; 

determining a phase error indication associated with each output of the n 
sampling devices; 

utilizing m + n modulo binning devices to perform binning of the phase error 
indications associated with the outputs of the m + n sampling devices to obtain phase 
error adjustment values for the m clock phases and phase error adjustment values for 
the n clock phases; and 

shifting the m clock phases in accordance with the phase error adjustment values 
obtained for the m clock phases. 
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34. (Original) The method of claim 33, wherein the first multi-phase system is a 
receiver that includes routing logic configured to cause the phase error adjustment 
values obtained for the n clock phases to be sent to said second multi-phase system, 
the second multi-phase system corresponding to a remote transmitter, and wherein the 
first data signal sampled by said n sampling devices corresponds to a signal transmitted 
by the remote transmitter. 

35. (Original) The method of claim 33, wherein the first multi-phase system is a 
transceiver, the transceiver comprising a local receiver and a local transmitter, the 
transceiver including routing logic configured to cause the phase error adjustment 
values obtained for the n clock phases to be sent to said second multi-phase system, 
the second multi-phase system corresponding to said local transmitter, and wherein the 
first data signal sampled by said n sampling devices corresponds to a signal transmitted 
by the local transmitter. 

36. (Original) A method for controlling sampling operations in a first multi-phase 
system and in a second multi-phase system, the first multi-phase system comprising a 
first multi-phase clock signal generator that generates m clock phases, each clock 
phase being different, the second multi-phase system comprising a second multi-phase 
clock signal generator that generates n clock phases, each of the n clock phases being 
different, m and n being integers that are relatively prime, the method comprising the 
steps of: 

sampling a data signal n sampling devices, each of the n sampling devices 
sampling the data signal upon receiving one of the m clock signals and outputting an 
associated output signal, and wherein n is equal to or greater than 3; 

for each output signal, determining a corresponding phase error indication; 

binning the phase error indications modulo mto obtain phase error adjustment 
values for the m clock phases; 

binning the phase error indications modulo n and to obtain phase error 
adjustment values for the n clock phases; and 
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shifting the m clock phases in accordance with the phase error adjustment values 
obtained for the m clock phases; and 

shifting the n clock phases in accordance with the phase error adjustment values 
obtained for the n clock phases. 

37. - 41 . (Cancelled) 

42. (New) A multi-phase sampling system having an odd number of evenly 
distributed clock phases, the clock phases being generated by a multi-phase clock 
generator, the multi-phase sampling system comprising: 

a plurality of samplers, each of the samplers sampling a same input data signal 
when a clock signal of one of the respective phases is received by the respective 
sampler, each sampler sampling a portion of the input data signal corresponding to a 
transition of the input data signal and a portion of the input data signal corresponding to 
data, the portion of the input data signal corresponding to data being in between two 
consecutive transitions of the input data signal, each sampler outputting a respective 
output signal; and 

phase error determination circuitry, the phase error determination circuitry 
receiving the respective output signals and making a respective phase error 
determination based on each of the respective output signals, wherein the multi-phase 
sampling system is part of a receiver that is in communication with a multi-phase 
system of a transmitter and wherein some of the phase error determinations correspond 
to phase errors of the multi-phase system of the receiver and wherein some of the 
phase error determinations correspond to phase errors of the multi-phase system of the 
transmitter. 

43. (New) A multi-phase system comprising a multi-phase clock signal generator that 
generates at least a first clock signal having a first phase, a second clock signal having 
a second phase, and a third clock signal having a third phase, the first, second and third 
phases being different from each other, the system comprising: 

a first sampling device that receives a first data signal and the first clock signal, 
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the first sampling device comprising first sampling logic configured to sample the first 
data signal when the first clock signal is received by the first sampling device and to 
cause a first output signal to be output from the first sampling device, the first sampling 
device sampling the first data signal at a portion of the first data signal corresponding to 
a transition of the first data signal and at a portion of the first data signal corresponding 
to data, the portion of the first data signal corresponding to data being in between two 
consecutive transitions of the first data signal; 

a second sampling device that receives the first data signal and the second clock 
signal, the second sampling device comprising second sampling logic configured to 
sample the first data signal when the second clock signal is received by the second 
sampling device and to cause a second output signal to be output from the second 
sampling device, the second sampling device sampling the first data signal at a portion 
of the first data signal corresponding to a transition of the first data signal and at a 
portion of the first data signal corresponding to data, the portion of the first data signal 
corresponding to data being in between two consecutive transitions of the first data 
signal; 

a third sampling device that receives the first data signal and the third clock 
signal, the third sampling device comprising third sampling logic configured to sample 
the first data signal when the third clock signal is received by the third sampling device 
and to cause a third output signal to be output from the third sampling device, the third 
sampling device sampling the first data signal at a portion of the first data signal 
corresponding to a transition of the first data signal and at a portion of the first data 
signal corresponding to data, the portion of the first data signal corresponding to data 
being in between two consecutive transitions of the first data signal; 

phase error determination circuitry configured to determine a first phase error 
indication associated with the first output signal, a second phase error indication 
associated with the second output signal and a third phase error indication associated 
with the third output signal; and 

circuitry configured to shift at least one of the first, second or third phases in 
accordance with the respective first, second, or third phase error indications, wherein at 
least the first phase error indication is used by said circuitry configured to shift at least 
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one of the first, second or third phases to phase-lock the multi-phase clock signal 
generator, and wherein said circuitry configured to shift at least one of the first, second 
or third phases shifts at least the second and third phases in accordance with the 
second and third phase error indications, respectively. 

44. (New) A method for controlling clock phases in a multi-phase system, the multi- 
phase system comprising a multi-phase clock signal generator that generates at least a 
first clock signal having a first phase, a second clock signal having a second phase, and 
a third clock signal having a third phase, the first, second and third phases being 
different from each other, the method comprising the steps of: 

sampling a first data signal with a first sampling device when the first clock signal 
is received by the first sampling device and outputting a first output signal from the first 
sampling device, the first sampling device sampling the first data signal at a portion of 
the first data signal corresponding to a transition of the first data signal and at a portion 
of the first data signal corresponding to data, the portion of the first data signal 
corresponding to data being in between two consecutive transitions of the first data 
signal; 

sampling the first data signal with a second sampling device when the first clock 
signal is received by the second sampling device and outputting a second output signal 
from the second sampling device, the second sampling device sampling the first data 
signal at a portion of the first data signal corresponding to a transition of the first data 
signal and at a portion of the first data signal corresponding to data, the portion of the 
first data signal corresponding to data being in between two consecutive transitions of 
the first data signal; 

sampling the first data signal with a third sampling device when the first clock 
signal is received by the third sampling device and outputting a third output signal from 
the third sampling device, the third sampling device sampling the first data signal at a 
portion of the first data signal corresponding to a transition of the first data signal and at 
a portion of the first data signal corresponding to data, the portion of the first data signal 
corresponding to data being in between two consecutive transitions of the first data 
signal; 
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determining at least a first phase error indication associated with the first output 
signal, a second phase error indication associated with the second output signal and a 
third phase error indication associated with the third output signal; 

shifting at least one of the first, second or third phases in accordance with the 
respective first, second or third phase error indications; and 

phase-locking the multi-phase clock signal generator in accordance with the first 
phase error indication. 
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